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(54) CERAMIC CIRCUIT BOARD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ceramic 
circuit board in which bonding strength of surface layer 
wiring has enhanced reliability. 

SOLUTION: This ceramic circuit board 10 is produced by 1^ 
integrally sintering a surface layer wiring 2 on a substrate 
made of a glass-ceramic material which can be sintered 
at 800-1 ,000''C. The glass-ceramic material contains 45- 
70 wt.% of low melting point crystallized glass powder 
and 55-30 wt.% of ceramic powder, wherein the glass 
powder contains substantially 15-25 wt.% of AI203, 40- 
43 wt.% of Si02, 3-5 wt.% of CaO, 10-15 wt.% of ZnO, 
15-17 wt.% of MgO, and 4-7 wt.% of B203. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daimages caused. t>y the use of this tramslation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the ceramic circuit board which sinters surface wiring iii one and changes on a substrate 
which consists of a glass ceramic material which can be calcinated by 800-1000-degreeC A glass 
ceramic material of said substrate low melting point glass-ceramics powder 45 - 70 % of the weight, 
Ceramic powder is included 55 to 30% of the weight, and said glass powder sheep is A12 03. 15 - 25 % 
of the weight, Si62 They are 10-15 % of the weight, and MgO about '3 5 % of the weight, and ZnO in 
40 - 43 % of the weight, and CaO 1 5 - 17 % of the weight, and B-2 03 The ceramic circuit board 
characterized by containing four to 7% of the weight. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 

damages csaused by the use of this translation . • 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] , , • -.u ^ • 

[The technical field to which invention beloiigs] This invention relates to the ceramic circuit board m 

which surface wiring was formed on the laminating main part which carried out two or more lammatings 
of the insulating layer which consists of a glass ceramic material again, on the substrate which consists 
of a glass ceramic material. 

[0002] . - J • 

[Description of the Prior Art] for example, the interior which the ceramic circuit board usmg the 
laminating main part (substrate) which carried out two or more laminatings of the insulating layer which 
consists of a glass ceramic material is the structure which can be conventionally calcinated at the low 
temperature of 800-1000-degreeC, and this has arranged between insulating layers -- it was widely used 
from the ability of low electrical resistance materials (it is the low melting point to coincidence), such as 
Ag Cu and Au, to be used for a conductor or surface wiring, in addition, the interior formed in the 
interior of a landnating main part -- although coincidence baking of the conductor is carried out with a 
laminating main part, a surface wiring layer can be burned on a laminating main part simultaneously tiie 
case where it is calcinated, and the surface of the sintered laminating main part, and may be processed 
[0003] Generally, as a glass ceramic material which can be calcinated at SOOrlOOO degrees C, specified 
quantity mixing of a refractories filler (ceramic powder) and glass-ceramics components, such as an 
alumina, is carried out, it is 800-1000-degree C baking processing, and **** of a refractones filler 
deposits in a glass-ceramics component, and good reinforcement can be attained. 

[0004] moreover, interior - in order that a conductor might consist of a metalhc material of Ag system, 
Cu system, and Au system and might raise bonding strength with a glass ceramic layer, the 0 - 1 .0wt% 
glass frit and the 0 - 5.0wt% oxide were added to Cu conductivity paste of Ag system, Cu system, and 
Au system. Furthermore, surface wiring consisted of a metallic material of Ag system, Cu system, and 
Au system. 

[0005] . . . ^ , ^ 

[Problem(s) to be Solved by the Invention] the above-mentioned ceramic circuit board ~ setting ~ 
surface wiring ~ interior - it be burned that the conductive paste which added the glass component and 
the oxide component is also in order to raise bonding strength with the surface of a laminating mam part 
like a conductor ~ processing deposits a glass component and an oxide component on the surface of 
surface wiring ~ having - **** ~ ** Consequently, the solder wettability of this surface wirmg falls 
and it becomes difficuU to join an electronic-parts element etc. by solder. 

[0006] Moreover, even if it forms surface wiring with the conductive paste which added the glass 
component as mentioned above and early bonding strength is firm, bonding strength will fall greatly by 
a thermal cycling test etc. this - interior ~ as compared with a conductor, surface wiring is exposed 
outside ~ having - environment —like - ************ - it is a sake. 

[0007] Although forming surface wiring with the conductive paste which does not add a glass 
component etc. is also considered in order to avoid this, in such a case, the cementation force of a 
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laminating main part and surface wiring will decline greatly. 

[0008] That is, even if it forms surface wiring with the conductive paste which added the glass 
component as mentioned above, early bonding stirength will fall greatly by the thermal cycling test m 
many cases, this - interior - as conipared with a conductor, surface wiring is exposed outside ~ havmg 
- environment —like - **********!**- it is a sake. 

[0009] This invention is thought out in view of an above-mentioned trouble, and the purpose is the 
substrate which consists of a GARASU ceramic material, and the ceramic circuit board which has the 
front vdring sintered in one, and offers the ceramic circuit board which raised the reliability of the bond 
strength of surface wiring, especially the reliability of the bond strength after a heat cycle test. 

[Mejms for Solving the Problem] hi the ceramic circuit board which according to this invention sinters 
surface wiring in one and changes on a substi-ate which consists of a glass ceramic material wliich can be 
calcinated by 800-1 000-degreeC A glass ceramic material of said substrate contains low melting point 
glass-ceramics powder, and contains 55 - 30 % of the weight for ceramic powder 45 to 70% of the 
weight Said glass powder sheep A12 03 15 - 25 % of the weight, and Si02 They are 10 -15 % of the 
weight, and MgO about 3 - 5 % of the weight, and ZnO in 40 - 43 % of the weight, and CaO 15 - 1? % 
of the weight, and B-2 03 It is the ceramic circuit board characterized by containing four to 7% of the 

weight. ■ ' ' n/ J- / 1 

[001 1] having made ceramic powder into 55 - 30wt% in tiiis invention - 55wt%. - exceeding (glass 
powder being less than 45wt(s)%) - it is for baking volume density's falling and deteriorating in anti- 
chip box reinforcement of a substrate, and moisture resistance, moreover, 30wt% ~ being less (glass 
powder exceeding 70wt(s)%) ~ anti-chip box reinforcement of a substrate deteriorates, or at the time of 
baking, mold collapse takes place and it does not become a. substrate. 

[0012] Moreover, Si02 of an above-mentioned glass component Since are the network former of glass, 
for example, softening temperature becomes low too much when it comes to less than [ 40wt% ], and it 
falls in thermal resistance among a glass component, for example, can be burned on tiie surface of a 
substrate [ finishing / baking of front wiring ] and it becomes easy to produce deformation at tiie time of 
processing (re-baking), it is not desirable. On tiie other hand, if 43wt% is exceeded, softening • 
temperature of glass cannot become high, and sufficient glass ceramics for an interface of a ceramic 
particle cannot be formed, consequently density of a substirate will be reduced, and a water resistmg 
property will be degraded ftu^er. . • j j - ^ 

[0013] aluminum 203 of a glass component The water resisting property of glass is raised and it is a 
component indispensable for depositing a predetermined crystal phase. This aluminum 203 Depositmg 
[ of glass ceramics ] becomes inadequate [ less than / 15wt% ], and it leads to deterioration of anti-chip 
box reinforcement of a substrate, and bond strengtii with surface wiring. On the otiier hand, if 25v^^/o is 
exceeded, softening temperature of glass will become high, for example, a crystal phase becomes also at 
sintering temperature of 800-1000 degrees C tiiat it is hard to deposit. 

[0014] CaO, ZnO, and MgO are components required to deposit a ******** predetermmed crystal 
phase among a glass component. The predetermined crystal phase is anorthite, willemite, Ghana Ito, 
etc., if it is required since these crystal phases are deposited, and the above-mentioned range is crossed, 
a crystal will not fully be formed but anti-chip box reinforcement of a substrate will deteriorate. 
[0015] B-2 03 Although used as a flux component, at less than 4%, it becomes high in softening 
temperature of glass, sintering temperature becomes high, and it is not desirable. Moreover, if 7.0wt% is 
exceeded, a glass component which was not crystalUzed and which remains will increase and tiiermal 
resistance and anti-chip box reinforcement will deteriorate. 

[0016] / X. , 

[Function] In this invention, into the substrate material which consists of powder of a glass presentation 

of the above-mentioned range, and ceramic po wder, such as an alumina ceramic the conductor used as 

tfie surface wiring which consists of Ag system (Ag simple substance or Ag alloy), Cu system, and Au 

system - a film - printing and desiccation ~ forming ~ a substirate material and this conductor, if 

baking processing of the fihn is carried out in one While the glass component of a substirate material 
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softens and becoming glass ceramics by **** of ceramic powder, it deposits on a substrate and 
permeates between the metal particles of surface wiring. A glass component will turn also to the 
interface of the metal particles which carried out the sintering reaction m near substrate cementation by 
this and metal particles and the glass component of a substrate material will be firmly joined by the 
anchor effect. From this, surface wiring is stably joinable also to the stress generated at the traie of a 

temperature cycle. * ^ 

roO 1 7] Even the svirface portion of surface wuing cannot deposit easily m the glass component ol a 
substrate material, and, thereby, near cementation of surface wiring can join elecfronic parts etc. by 
solder to it stably and firmly through solder on surface wiring, although firm cementation is attamed by 
the glass component of a substrate material by coincidence. 

rEmbodiment of the Mvention] Hereafter, the ceramic circuit board of this invention is used for a 
drawing and is explained. In addition, an example explains two or more insulating layers as a. substrate 
by the laminated circuit board (laminating main part) which carried out the lanunatmg. Drawmg 1 is the 
ceramic circuit board which used the laminated circuit board of this invention. . ^ 

r00191 In drawing 1 , 10 is the ceramic circuit board, and the ceramic chcuit board 10 consists of a 
laminating main part 1 and surface wiring 2, and carries the electronic parts 3 joined by solder on this 
2nd page wiring 2 of surface wiring if needed. wi 
[0020] The insulating layers la-Id of four layers carry out the laminating of the lammating mam part 1, 

and it is constituted. ■ , 

100211 between each class - interior - a conductor 1 1 anranges having - **** -- moreover -- eacti 
insulating layers la-Id -- the interior between insulating layers - a conductor - 1 1 - moreover, mtenor 
- the beer hall for connecting a conductor 11 and the surface wiring 2 ~ the conductor 12 is formed and 

constituted. , . , • ^ ^ ■ ■ i„ 

r00221 Insulating layers 1 a- Id consist of a ceramic component which is a refractones inorgamc ^ 
substance filler and a glass-ceramics component. It is attained by carrying out baking processing of the 
msulating layer formed of the green sheet which specifically canied out homogeneity mixmg of ceramic 
powder the low-melting-glass powder containing the various glass components which deposit a 
predetemined crystal phase, a binder, the solvent, etc., or printing and desiccation at low temperature. 
In addition since a binder and a solvent will be burned down during desiccation or baking processing, 
insulating layers la- Id will consist of a ceramic component and a glass component substantially. An 
alumina a cristobalite, stone random (alpha alumina), etc. can be illustrated as an aboye-menhoned 
ceramic'component. moreover, a glass component - 800-1000 degrees C - even if baking processmg is 
comparatively carried out at low temperature ~ cordierite, a muUite, anorthite. Serge Anh, a spinel and 
kemite - oui, it consists of glass powder which can deposit at least one kind in crystal phases, such as a 
REMAIRO dynamite, petalite, an OOZUMI hght, and its substitute derivative. 
[00231 And 45 - 70 % of the weight and ceramic powder contain [ low meltmg point glass-ceramics 
powder 1 55 - 30 % of the weight among the insulating layers [ la-Id ] formed element. 
[00241 Moreover, above-mentioned glass powder is the inside of the glass powder sheep concerned, and 
A12 03 15 - 25 % of the weight, and Si02 They are 10 - 15 % of the weight, and MgO about 3 - 5 /o ot 
the weight, and ZnO in 40 - 43 % of the weight, and CaO 15 - 17 % of the weight, and B-2 03 4 - 7 % 

of the weight is contained. . , , * t. - u 

[0025] interior - a conductor 11 and a beer hall - the conductor 12 contams the glass component vvhich 
does not do a failure to generation of the glass-ceramics component of a substrate matenal if needed, m 
order to mainly consist of low resistance metallic materials, such as Ag system (Ag simple substance 
and Ag alloy) Cu system, and a golden system, and to double bonding strength with a substrate 
material and the sintering action at the time of one sintering. It is filled up and apphed to the through 
tube which it was printed, and was applied on the green of the glass ceramic which specifically serves as 
a substrate material using Ag powder, a low-melting-glass component, and the conducUve paste that 
carried out homogeneity mixing of the organic vehicle, and was formed in the green sheet, and baking 
processing is carried out in one with a substrate material after desiccation. 
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[00261 The surface wiring 2 mainly consists of low resistance metallic materials, such as Ag system (Ag 
simple substance and Ag alloy), Cu system, and a golden system. Using Ag powder and the conductive 
paste which carried out homogeneity mixing of the organic vehicle, on the green of the glass ceramic 
used as a substrate material, it is printed, and is appUed, and, specifically, baking processing is earned 
out in one with a substrate material. ■ . ' , • j 

[00271 In addition, in this surface wiring 2, while constituting wirmg of a predetermined circuit on a 
substrate, it acts as the loading putt which canies electronic parts 3, output putt, and a teraimal electrode 
further connected with an external wiring substrate. 

[0028] Electronic parts 3 can mainly illustrate a chip resistor, a chip mold multilayer capacitor, a piezo 
oscillator IC chip, etc., and are joined by solder through cream solder or a solder ball. 
[0029] Next, an example of the manufacture method of the ceramic circuit board of this mvenhon is 

[003of First low-melting-glass powder 50wt% shown in the sample number 3 of alumina powder 
50wt% in a formed element, and a table 1 as a glass ceramic material For example, organic binders, such 
as alkyl methacrylate, plasticizers, such as DBP, and organic solvents, such as toluene, are mixed, it gets . 
entangled with a ball mill for 48 hours, and a slurry is created. 1 .0-5.0 micrometers of mean particle 
diameter of this alumina powder and glass powder are 1 .5-3.0 micrometers preferably, respectively. 
Tape forming is performed with a doctor blade method etc., this slurry is' cut in a predetermined size, 
and a green sheet is created, in addition - although a green Sheet is a large-sized green sheet divided so 
that it might become an element field used as two or more circuit boards ~ the intenor of each element 
field ~ a conductor 1 1 and a beer hall - a conductor 12 and the surface wiring 2 are created in common. 
[003 1 ] next, the green sheet used as each insulating layers la-Id ~ a beer hall ~ a through hole is 
formed in the location in which a conductor 1 2 is formed by punching processmg. 

[0032] next restoration spreading and desiccation of a conductive paste which contain above-mentioned 
Ag system material in the through hole formed in the green sheet used as each insulatmg layers la-Id - 
a beer hall - a conductor 12 and the becoming conductor are formed, the conductor which serves as the 
surface wiring 2 on the green sheet set to insulating-layer la at coincidence ~ a film is formed by above- 
mentioned printing spreading and the desiccation of a conductive paste which consist for example, of an 
As system material, fiirthermore, the green sheet top used as insulatirig layers lb-1 d ~ interior ~ a 
conductor 1 1 and the becoming conductor ~ a fihn is formed by above-mentioned printmg spreadmg 
and the desiccation of a conductive paste which consist for example, of an Ag system matenal. 
[00331 According to the sequence of the laminating main part 1, laminating sticking by pressure of the 
green sheet obtained by carrying out such is carried out, and the laminated circuit board of a large-sized 
green sheet is formed. In addition, a division slot is formed in order to divide mto each element field 

after baking if needed. . . • i • * j * 

[0034] Next the laminated circuit board of an above-mentioned large-sized green sheet is calcinated at 
about 800-1000 degrees C by the oxidizing atmosphere. The organic vehicle contained in a conductor is 
burned down and the glass component of a substrate material softens around 700 degrees C. about 500- 
degree-C order of the temperature up process at the time of this baking processing ~ a substrate matenal 
and interior ~ a conductor 1 1 and a beer hall - it becomes a conductor 12 and the surface winng 2 -- 
each - **** of the ceramic powder of a substrate material and **** of the metal particles of the surface 
wiring 2 are permeated, and this glass component crystallizes firmly by the predetemiined crystal phase 

at about 800-1000 degrees C. . , . - r-.,. 4^ • ■ 

[0035] Then a thick-film resistor film can be burned on the predetermined location of the surtace wiring 
2 of the calcinated laminating main part I , an insulating protective coat is fornied, and cream solder is 
applied the predetermined electronic-parts element 3 is arranged, and it joins by reflow processing. 
Moreover it separates into each ceramic circuit board along a division slot at coincidence if needed. 
[0036] It sets to this invention and is A12 03 to the glass component of the glass powder of a substrate 
material 15 - 25 % of the weight, Si02 They are 10 - 15 % of the weight, and MgO about 3 - 5 % of the 
weight and ZnO in 40 - 43 % of the weight, and CaO 1 5 - 17 % of the weight, and B-2 03 Since 4 - 7 
% of the weight is contained, the conductor used as the surface wiring which changes from Ag system 
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(Ag simple substance or Ag alloy), Cu system, and Au system to a substrate matenal, if a film is formed 
bv Drinting and desiccation and baking processing of a substrate matenal and the conductor is earned ^ 
out in one While the glass component of a substrate material softens and becommg glass, ceramics m the 
grain boundary of ceramic powder, it deposits on a substrate and penneates between tiie metal particles 
S^e s^ac^iring 2. a glass component tums also to the interface of the metal Pfrticles ofthe surface 
wiring 2 which carried out the sintering reaction in near substrate cementation by this And the 
laminating main part 1 and the surface wiring 2 wiU be firmly joined by the anchor effect of metal 
Slicles £id the.glass component of a substrate material. And the cementation stabilized very much is 
maintainable also to the stress generated at the time of a temperature cycle. • , 

rO03 71 Although firm cementation is attained by the glass component of a substoate matenal by 
coincidence even the surface portion of the surface wiring 2 cannot deposit easily, and, thereby, as for 
near cementation of the surface wiring 2, the glass component of a substrate matenal can join the 
electronic-parts element 3 etc. by solder to it stably and fimily through solder at it on the surface winng 

rO0381 this invention person investigated the reinforcement (anti-chip box reinforcement) of a 
laminating main part (substrate), the bonding strength of an initial state with the si^face wmng 2 and 
bonding strength after perfonning heat cycle test TCT (100 cycle fluctuation of -40 degrees C and 
the 125 dejees C was respectively carried out for [ whole ] 30 minutes) usmg the glass powder used as 
the glass component shown in a table 1, respectively. In addition When lead wire was joined by solder 
on ihe surface circuit pattem of 2mm angle and lead wire was pulled to peipendicul^ above, the load 
the time of solder exfoUating from the surface wiring 2 or at the time of exfohatmg from a substrate 
material and the surface wiring 2 showed reinforcement. 

[0039] 
[A tablet] 




kgS/2oiD 



Vm I TCT « 
kgf /2IIIB ft 




r00401 Consequently, it is the inside of a glass component, and Si02 like a sample number L Less than 
r 40wt% 1 (36 9wt%), the softening temperature of a glass component becomes low too much theraial 
resistance falls, it is easy to generate curvature especially on the surface of a substrate matenal and the 
bonding sfrength between a substrate material (laminating main part 1) and the surface winng 2 falls to 
it extremely Therefore, the bonding strength (2mm angle) with the surface winng 2 will become 0.4kg 
pile by the initial state. In addition, when the ceramic powder of a sample number 1 was used as the 
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20wt% base at the pan, the orientation for anti-chip box reinforcement to fall further was shown and Ae 
result that more than quantity anti-chip box reinforcement (for example, 25kg pile / thickness of 2mm) 

was not obtained was checked. , , i:- i • 

[0041] Moreover, he can understand that the anorthite whose CaO is the crystal phase of calcium system 

in less than \ 3wt% 1 (2.7wt%) is not fully foraied like a sample number 2. 

100421 Moreover, K2 O is contained, while this K2 O has been Perilla frutescens (L.) Bntton var. cnspa 
(Thunb ) Decne. as residual glass, it remains, and dielectric loss is fallen m electrical property. 
Esoecially the bonding strength after a thermal cycling test will be less than 1 .5kg pile. 
100431 Moreover, the glass which the forsterite whose MgO is the crystal phase of Ma system "i less 
ttian r 15wt% 1 (14.0wt%) is formed like a sample number 4, and it is hard, and is not crystallized will 
**** poj. this reason, since the glass ceramics joined to front wiring decrease, bonding strength will faU 
greatly after a thermal cycling test to the bonding strength of an initial state having been 2.2kg pile / 

m0441Moreover, it is aluminum 203 like a sample number 5 and a sample 6. If it becomes 27 Jwt% 
26 4wt% exceeding 25 wt(s)%, when the softening temperature of glass will be high, and a fluidity will 
worsen for example, glass ceramics will become are hard to be generated also at the smtenng 
temperature of 800-1000 degrees C, the glass component which cannot be crystalhzed is in the 
orientation to **** as usual glass. . r • fi,« 

[00451 For example, in a sample number 5, sufficient glass ceramics for bondmg strength with the_ 
surface wiring 2 are not obtained, and even the cementation by which bondmg strength exfohated in 
1 Ofcfi pile and was moreover stabilized after the thermal cycling test cannot be attained. At a sample 
number 6 'there are still more glass contents, there is little ceramic powder relatively, and, moreover, it 
is Si02 Since it becomes superfluous, when a fluidity gets.worse fiirthef and the gram boundary ot 
ceramic powder cannot fiiUy be wet, even the surface of the surface wiring 2 will deposit m the glass 
component which is not crystallized. _ u 

r00461 moreover, the sample number 7 - like - alummum 203 controllmg - Si02 substitutmg 
f 5 1 7wt%) ~ if it becomes, although the good result of 2.2kg pile in the bondmg strength m an mitial 
state will be obtained, a result to which bonding strength falls below to one half by the thermal cycling 
test is brought Since especially this becomes superfluous [ CaO which constitutes the crystal phase ot 
an anorthite system ], consequently it remains as a usual glass component, the bondmg strength after a 

heat cycle will fall especially. aao/ 
100471 in addition ~ although this invention person changed the addition of alumina powder to 25 - 60 /o 
6f the weight to the glass component shown in a sample number 3 - alumma powder -- 55wt(s) /o - 
exceeding (glass powder being less than 45wt(s)%) ~ baking volume density feU and it checked that the 
anti-chip box reinforcement of a substrate was less thaii 30kg pile / 2mm. moreover, 30wt% ~ bemg less 
(glass powder exceeding 70wt(s)%) - the thing to which the anti-chip box remforcement of a substrate 
carried out 25kg pile / 2mm and around which it turns was checked ^ u *k u- 

10048] As mentioned above, combination of the glass component which is stabihzed by the anti-chip 
box reinforcement of a substrate in a predetermined crystal phase, and can deposit from various 
experiments is important, and, moreover, the rate of a compounding ratio of the glass powder of 
combination of a predetermined glass component and alumina powder is very unportant. In order to 
make high firm cementation of front wiring 2, and reUability after a thermal cycling test, it is important 
for coincidence to consider as the rate of a predetermined compounding ratio of a glass component, 
using the fluidity of a glass component as good, so that it may be stabihzed and a predetermmed crystal 

phase may be deposited. , j r^i.- ■ *• ^^a 

r0049] As mentioned above, it sets for the glass component of the glass powder of this invention, and is 
Si02 In 40 - 43wt% aluminum 203 Since it uses in 15.0 - 25.0wt% and a predetermined crystal phase 
is deposited CaO, ZnO, MgO. and B-2 03 By considering as 4.0 - 7.0wt% 15 0 - 17.0wt% 10.0 - 
1 5 Owt% 3 0-5 Owt%, respectively a predetermined crystal phase (cordiente. FORE btellite, and 
enstatite ~) Ghana Ito, anorthite, willemite, celsian, etc. deposit, the substrate more than anti-chip box 
the pile of 25kg on the strength can be attained, moreover, even if it is in an initial state and a heat cycle, 

http://www4.ipdl.jpo.go.jp/cgi-binytran_web_cgi_ejje 2/9/2004 



Page 7 of 7 



it joins to a substrate firmly more than 1 .5kg pile, and the surface wiring 2 also with the good wettability 
of solder is obtained. 

[0050] In addition, in the above-mentioned example, although two or more insulating layers used as a 
substrate the laminating circuit board which carried out the laminating, even if it carries otit baking 
processing of surface wiring and the substrate material at coincidence using the substrate on veneer, 
the same result is obtained. Moreover, in addition to Ag system (Ag simple substance, Ag alloy), even if 
surface wiring is Cu system (Cu simple substance, Cu alloy) and Au system (Au simple substance, Au 
alloy), the glass component of a substrate material is stabilized between **** of the metal powder for a 
joint with the substrate of front wiring, it permeates, and initial bonding strength and the reinforcement 
after a heat SAIRU trial can attain more than 1 .5kg pile according to an anchor effect. 
[0051] 

[Effect of the Invention] While the firm substrate which consists of a glass ceramic material is attained 
according to this invention, even if it is in an initial state and a heat cycle, it will join to a* substrate . 
firmly and the surface wiring also with the good wettability of solder will be obtained. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation.. 

* ■ 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

Prawing n Cross section ****** of the ceramic circuit board concerning this invention. 
[Description of Notations] 
10 Ceramic circuit board 

1 Base (one laminating main part) , . 

la- 1 d ... Ceramic layer 

2 ..... Surface wiring 

3 interior — a conductor 

4 ... . a beer hall a conductor 

5 Electronic parts . 

[Translation done.] 
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